Abstract: We examined the expression of HSP70 in acute lung injury induced by lipopolysaccharide (LPS), in order to explore the mechanism of HSP70 in acute lung injury. Using an acute lung injury model in Wistar rats, we observed the in vivo HSP70 expression by immunohistochemistry and Western blot. After exposure to LPS, the level of HSP70 increased above the control level at 1 hour, reached the maximum level at 2 hours, and returned to the control level by 6 hours. Our study suggested that the expression of HSP70 is involved in the protection of acute lung injury induced by LPS.
Introduction
The heat shock proteins (HSP) are a family of stress proteins that are highly conserved evolutionally. These proteins play an pivotal role in the protection against stressed factor stimulated by many stressors such as high temperature, ischemia, hypoxia-reperfusion, infection, injury and drug, through increasing the expression of the HSP genes. Using immunohistochemical method and Western blot technique, we detected the expression of HSP70 in the lung in an animal model of acute lung injury induced by lipopolysaccharide (LPS), and explored its correlation with acute lung injury to provide a theory for the prevention and cure of acute lung injury
Materials and Methods

Animals and LPS administration
The experiments were conducted on twenty-four Wistar rats weighing 200 to 250 g obtained from the animal center of China Medical University. Animals were randomized into experimental groups and control groups. Both were divided into 4 groups of 1, 2, 4 and 6 hours after induction of acute lung injury. In the experimental groups, LPS was injected intravenously via the internal jugular vein at a dose of 5 mg/kg body weight. In the control groups, the vehicle physiological saline was injected in the same manner as in the experimental groups. At the designated time after LPS injection, rats were anesthetized with 30% trichlormethane and killed. The left lungs were fixed in 10% 
Immunohistochemical staining
Sections were dewaxed and endogenous peroxidase was quenched with 3% hydrogen peroxide in methanol for 15 minutes at room temperature, followed by heat treatment in 10 mM citrate buffer for antigen unmasking. 
Results of immunohistochemical staining of HSP70
HSP 70 was expressed in tracheal epithelium. Alveolar epithelial cells and macrophages were weakly stained. The positive substance was brown and granular, and distributed in cytoplasm.
At 1 h after LPS injection, the HSP70 immunostaining in tracheal epithelium and alveolar epithelial cell was stronger compared to 29
Statistics Analysis
The data of gray scale of HSP70 protein are presented as mean ± SE Statistical comparisons were performed by one-way ANOVA followed by Student's t test using the software of SPSS 10.0 for windows. P<0.01 was considered statistically significant. the control group (Fig.1, Fig.5) . At 2 h and 4 h after LPS injection, the staining of positive cells was markedly more intense than in the control groups (Fig.2, 3) . The staining intensity reached a peak at 2 h. There was no significant difference between the experimental and control groups at 6 h after injury (Fig.4) .
Results of Western blot analysis
The expression of HSP70 protein in lung tissue was significantly higher in the experimental groups at 2 h and 4 h after the LPS injection compared to the control groups (Fig.6, Table 1, 
P<0.01).
No significant differences were observed at other time points.
Discussion
The lung is a target organ often affected by infectious diseases, and pyemia leads to acute lung injury and then develops into adult respiratory distress syndrome and multi-organ distress syndrome. is an important apoptotic inhibitor. HSP70 reacts with the signal transduction pathway of c-JunN-terminal kinase and inhibits its function to mediate apoptosis 7) . Furthermore HSP70 inhibits apoptosis through regulating and protecting the cytoskeleton. In a study in which rats were given heat pretreatment before intravenous LPS injection to induce HSP expression, rats given LPS after heat pretreatment had significantly decreased lung leakage index and myeloperoxidase (MPO) level 5 hours after the injection compared with the group without heat pretreatment, while the expression of HSP72 was increased 8) . This study showed that induction of HSP protects lung tissue and attenuates mortality in rats. Animals given glutamine exhibited marked reduction of end-organ damage such as heart, lung and colon, and significant reduction of preinflammatory molecules from peripheral blood mononuclear cells. These data suggest that glutamine may protect against mortality and attenuate end-organ injury in endotoxemic shock via enhanced HSP72 expression 9) . Another study showed that HSP70 dramatically increased the pulmonary arterial oxygen content and predominately decreased the lung wet to dry weight ratio and MPO level in HSP70-transfected graft lung compared with the control group 10) .
We observed the expression of HSP70 in bronchiolar epithelial cells and pulmonary epithelial cells in LPS-induced acute lung injury animal models, using immunohistochemical and Western blot techniques. Our data showed that the level of HSP70 was increased in the experimental groups and suggested that HSP70 may participate in the protection of organs after acute lung injury.
Data are the gray scale of HSP70 bands on Western blots. *: group P<0.01 compared with control 
